sector, such as the USA and Australia, and emerging economies, such as Argentina, Chile and South Africa.
The main argument supported in this book is that innovation in product and process, spurred by consistent investments and research eff orts, has played a prominent role in the emergence of New World producers in the international market. Scientists have performed a key innovative role in the wine industry since the 1860s' phylloxera outbreak, but traditionally the production of good wines has been a privilege of a few terroir 1 and a few producers, with the secrets transmitted from generation to generation. The empirical evidence collected in this book shows that New World producers have radically improved the quality of their wines, investing in research in universities and laboratories, strengthening the link between university and industry and importing external knowledge through experts. An investigation into the wine industry in countries such as Argentina, Chile and South Africa represents an extraordinary opportunity to show how a traditional agro-food industry can become highly competitive and catch up in the global market, when following a diff erent trajectory from the long-standing leading countries, a new pathway in which innovation, science and research play a prominent role.
Therefore, the research questions in this book are as follows. What are the main conditions for successful catching up in the wine industry? Are scientifi c and technological knowledge, and institutions devoted to its production and diff usion, key ingredients for catching up? And if so, to what extent have New World countries developed indigenous technological and scientifi c capabilities? Were they able to enter the international scientifi c community successfully? Are there diverse catching-up trajectories emerging with the recent upsurge of New World countries? What can be learned from the successful case of the wine industry that can be extended to agrofood industries in general?
To answer these questions, a research project -Innovation and Globalization in the Wine Sector: An International Comparison between Argentina, Chile, Italy and South Africa -was carried out by the editors of this book, collecting new empirical evidence on wine fi rms, researchers in wine-related disciplines and industry-supporting institutions. To complement and enrich the fi ndings of this project, some prominent scholars in the fi eld were invited to contribute to the book. Some of these contributions were discussed in a workshop organized in 2009 at Università del Piemonte Orientale in Novara, Italy. The selected contributions are collected in this book, which is divided into two parts. In Part I, Chapters 2-4 adopt a macro-level perspective to analyze the process of catch-up in a variety of contexts (that is, both emerging and developed economies), with a focus on the role played by scientifi c research and innovation. Part II comprises a set of case studies on the main drivers of catch-up: universities and researchers, public institutions and fi rms, in Argentina, Chile and South Africa.
The book contributes to the existing knowledge in several ways. While contemporary accounts of catching up have mainly followed the high-tech fad (Malerba and Mani, 2009 ), here we shift the focus to the agro-food industry. We do so by providing fresh empirical evidence on places and countries that have seldom been at the centre of the analysis, but from which original and important lessons can be drawn. One such lesson is that beneath the surface of traditional industries there can be signifi cant investments in knowledge-intensive activities, which create unique opportunities for catching up with leading countries. Moreover, the book challenges the conventional rhetoric about the backwardness of innovation systems in less developed countries, which are often thought to be plagued by few university-industry linkages and poor technological advancements on the side of domestic fi rms. In contrast, this research shows that in Argentina, Chile and South Africa, although at diff erent levels of advancement, innovation systems, in which fi rms and other organizations have confi gured new inter-organizational relational models, have contributed signifi cantly to the generation of higher-value products and new business opportunities. In the light of this, the empirical evidence collected in this book may be of relevance not only for scholars of innovation and development, but also for policy makers interested in understanding how to engage in catching up in the agro-food sectors.
This introductory chapter is organized as follows. Section 2 contains a discussion about the concept of catching up, which in our view goes beyond the idea of a unique path of convergence towards the leader, showing that latecomers can succeed by following diff erent learning trajectories. In Section 3 we introduce the idea of an innovation system, which is discussed considering both a national perspective, in particular looking at the institutional diff erence between developed and emerging economies, and a sectoral one, which looks at the industry-specifi c commonalities across countries. Section 4 focuses on the role of science, universities and researchers within the wine system of innovation. We contend that building indigenous technological and scientifi c capabilities is a necessary requirement for latecomers that want to compete in international markets. Section 5 concludes with a presentation of the structure of the book.
CATCHING UP: THEORY AND EXPERIENCES
The concept of catching up has been commonly used in the economic literature to indicate the ability of a country to reduce income and productivity gaps with the leaders. In the earlier debate, catching up was straightforward: the larger the productivity gap between backward economies and the leaders, the higher the potential for the former to make a large leap. Therefore, backward countries were expected to grow more quickly than leaders, so that in the long run they would inevitably converge towards a similar per capita income. The above argument rests on the idea that latecomers can easily import technology and, through it, access and reap the benefi ts of international technological spillovers. In this view, catching up is considered to be a question of relative speed in a race along a fi xed track, and technological learning is understood as a cumulative and linear process, which consists in copying the blueprint made by the leaders, rather than running in a new direction (Perez, 1986) . Since the end of the 1980s the spectacular performance of the newly industrializing countries (NICs) in Asia has encouraged novel conceptualizations of economic growth and structural change, given that the Asian experience could not be explained as the result of the import and adoption of technologies and organizational models developed in advanced countries, as implied by the theory of economic growth that prevailed in the 1950s and 1960s (Solow, 1956 ). There is a broad consensus in the literature that the progress of Asian NICs has involved signifi cant deviations from earlier industrialization experiences, entailing distinctive strategic innovations, learning paths, accumulation of absorptive capacities and institutional building (Lall, 1992; Bell and Pavitt, 1993; Hobday, 1995; Kim, 1997; Altenburg et al., 2008) .
According to the pioneering contribution by Abramovitz (1986) , catch-up is a process going far beyond the mere adoption of new technologies, and depends on the ability of countries to build some 'technological congruence' with leaders as well as their own 'social capabilities'. The fi rst concept indicates the conditions that latecomers need to share, at least to a certain degree, with leaders, in order to adopt their models. These might refer to economic factors such as market size, availability of inputs, consumer tastes, and so forth. The latter concept concerns issues such as technical competence as well as educational infrastructure, and more broadly those institutions supporting technological capabilities. In a similar vein, Nelson and colleagues have argued that catching-up countries need to master not only 'physical' technologies; they rather have to build 'social' technologies (Nelson and Sampat, 2001) , which include 'organisational forms, bodies of law, public policies, codes of good business and administrative practice, customs norms' (Mazzoleni and Nelson, 2007: 1513) .
All in all, the above-mentioned approaches clearly indicate that catching up is more than simply copying new technologies; it requires creative adaptation and innovation along and beyond the model followed by forerunners. Therefore, in their catching-up eff ort, latecomers do not simply follow the technological path of the advanced countries; they may skip some stages or even create their own individual path (Lee and Lim, 2001) . Late entrants build on existing knowledge, but they would eventually depart from it by following their own trajectory of development. As suggested by Perez and Soete (1988) , this occurs when windows of opportunity in the prevailing techno-economic paradigm (that is, the set of interrelated technical and organizational innovations that characterize the existing mode of production) open up. At such turning points, taking over is possible since incumbents are locked in existing technologies, management practices and labor skills. The burden of previous investments makes it diffi cult for them to fully recognize changes taking place in the external environment and endorse them. This eventually hampers the adoption of new technologies among leaders, which instead will diff use more quickly elsewhere, in countries not bound to the old technology and the related institutional context. An excellent illustrative case comes from the history of economic development: the latecomer Germany developed its own way to industrialization based on the system of investment banks, and in so doing outpaced the UK in the early twentieth century. Similarly in the 1970s and 1980s, fi rst Japan, then Korea and Taiwan, took over western economies in several high-tech sectors thanks to engineering excellence and government support (Mazzoleni and Nelson, 2007) .
While much of the discussion on catching up has been carried out at the country level, there is also an interesting stream of literature extending this idea (or conceptualization) to sectors within and between national boundaries (Mytelka, 2004; Niosi and Reid, 2008; Malerba and Mani, 2009 ). In the chapters of this book, we investigate catching up and forging ahead in the wine industry, making the point that in this specifi c sector, the rise of latecomers in the global wine market, including some emerging countries (that is, Argentina, Chile and South Africa) has occurred thanks to signifi cant discontinuities in both technologies and market demand. The discontinuities refl ect the fact that in the 1980s to 1990s, new pathways for the production and marketing of wines have been explored by latecomer countries, which departed from the established business models of Old World countries, such as Italy and France. In other words, New World producers have prompted the process of technological modernization, product standardization and marketing innovation, which have proved to be in line with the requirements in the international market. More than that, these countries set the foundation for a new paradigm in the wine industry, based on a market-driven scientifi c approach to wine production. Such modernization has challenged Old World producers, and has had a remarkable impact not only on the industry knowledge base, but 
INNOVATION SYSTEMS AND CATCHING UP
In the catching-up debate, the adoption of an innovation system perspective (Freeman, 1987; Lundvall, 1992; Edquist, 1997) has contributed to shifting the emphasis from resource endowments and comparative advantages to institutional variables, capabilities and the dynamic creation of competitive advantages. Focusing attention on innovation systems in development economics has followed from the realization of the need for conscious and purposive innovation eff ort and capacity building in less developed countries Malerba and Mani, 2009 ). The burgeoning literature on innovation systems in less developed areas exemplifi es the increased attention placed on the broad institutional set-up aff ecting learning as well as searching and exploring . As Nelson and Nelson (2002) emphasize, the innovation system idea is an institutional conception par excellence, articulated at the national, regional and local levels and characterized by the interaction of diff erent actors -fi rms, universities, technology transfer organizations, service providers -as well as by frameworks and norms, set within relatively well-defi ned boundaries. In less developed countries, where new frontier innovation is still scarcely generated and the bulk of knowledge and technology is imported, scholars have stressed the importance of extra-national infl uences on the innovation process, given that linkages with foreign fi rms and organizations play a central role in helping to operate innovation systems. The sectoral system approach (Malerba, 2004) complements the national and regional perspectives by underlying the transnational dimension of sectoral systems, that is, the role of international actors, linkages and transmission mechanisms, and the limits of national policies in the framework of increased global integration. In addition to the structuring of national and local innovation systems, infl ows of knowledge and technology from external sources, as well as the dynamics of demand along the internationally fragmented chains of production, are essential components for upgrading and learning in emergent economies (Pietrobelli and Rabellotti, 2009 ).
State-of-the-art literature has therefore suggested that innovation systems in less developed countries are mainly learning systems and that connections outside national boundaries are crucial to acquire and absorb external knowledge (Viotti, 2002 complemented by a widespread acknowledgment of the weaknesses of developing countries' innovation systems (for example, Intarakumnerd et al., 2002; Aubert, 2004) . Nevertheless, this idea has recently been debated , and in this book we aim to contribute to the current debate by providing new empirical evidence about how fi rms and other organizations in the wine industry have in fact created successful innovation systems that have permitted the production of innovative and high-value products. We show that connections with global pipelines of technological knowledge have been signifi cant in wine catch-up countries. Most of them run through international experts, such as consultant winemakers, and star scientists who play a role in spreading global knowledge on methods of production and ideas for product innovations in the domestic industry. Connections to consultants are common in advanced as well as in emerging countries' wine producers, showing that globalization in some instances has been an opportunity to access knowledge and technology rather than a threat for the latter countries. With regard to researchers, we show a rapidly increasing participation of catching-up countries in international research networks. At the domestic level, the book illustrates how, in the new international context, old institutions, such as extension agencies, were forced to enter into a restructuring process, which transformed them into knowledge facilitators that enhance the formation of local social capital. At the country level, the growing engagement of public and private actors, often in partnership, has led to the development of supportive industrywide institutions. Remarkable examples can be found in some New World countries, such as South Africa and Australia, where two bodies funded by producer levies (respectively, Winetech and the Grape and Wine Research and Development Corporation) have contributed to creating public goods in the form of research and development (R&D) promotion, and in so doing they have enhanced local wineries' innovation activity.
INNOVATION SYSTEMS AND THE ROLE OF SCIENCE, UNIVERSITIES AND RESEARCHERS
Within innovation systems, fi rms are the key actors in the innovation and learning processes, but an essential role is also played by other institutions and organizations and by the interactions taking place among them. The literature on innovation systems in less developed countries has mainly focused on the importance of organizations dealing with technology diff usion and extension, which have been considered as key in these contexts, given the nonexistence and/or the weakness of science and technology ). Nevertheless, in many developing countries increasing attention is being paid to the role that might be played by actors such as universities and public research organizations (PROs) -an awareness that stems from the strengthening of ties among science, technology and innovation in many industries -and also beyond those sectors traditionally defi ned as knowledge intensive.The contribution to economic development of science and research conducted at universities and PROs has been recognized by Mazzoleni and Nelson (2007) as one of the key elements of past and recent experiences of catching up. Literature comparing the scientifi c and research productivity of advanced economies (for example, the USA versus Europe) as well as their institutional underpinnings has fl ourished in recent years, showing how diff erent institutional contexts and policy models enable countries to reduce the gap with the frontier (Etzkowitz and Leydesdorff , 2000; Dosi et al., 2006) . Instead, as pointed out by Mazzoleni (2008) , a good understanding of the contribution and the functioning of research organizations in less developed countries is still far away. In fact, in backward countries it is widely disputed whether they should invest in tertiary education and whether universities and PROs should be encouraged to undertake advanced research. Nonetheless, it is less controversial that research organizations are necessary to support the development of indigenous capabilities and to build a national absorptive capacity (Albuquerque, 2004; Brundenius et al., 2009) . This is particularly true in the agricultural fi eld where there is a need to undertake research and develop knowledge and technologies suited to the specifi c conditions of each country and region (Vessuri, 1990; Albuquerque, 2004) . In agriculture, imported technologies need to be adapted to the local climate, soil conditions and other biophysical characteristics. Moreover, research issues addressed in temperate zones, where developed countries are generally located, are not necessarily the most relevant in tropical climates. A case in point is viticulture, where for example irrigation issues matter considerably more for wine growers in the South than for those in the North; similarly, plagues and viruses as well as soil conditions diff er from country to country. This implies that accessing foreign sources of knowledge is important; nevertheless, in order to fully exploit the potential development of local crops and technology, it must be accompanied by investment in indigenous research, which can spur local technological capabilities and enhance both adoption and adaptation of international discoveries (Pardey and Beintema, 2001; Bernardes and Albuquerque, 2003; Giuliani, 2007) . Furthermore, investing in indigenous capabilities is even more urgent today than it was in the past, as tighter international property rights regulations are restricting the opportunities for less developed countries to tap into international public knowledge (Mazzoleni and Nelson, 2007) .
The wine sector represents a very interesting case in which to investigate whether the economic catch-up (if not forging ahead) is associated with a similar catch-up process in scientifi c capabilities. The evidence presented in this book clearly shows that New World countries are closing the gap with the established producers in terms of scientifi c research. First and foremost, national universities in catching-up countries are important generators of applied science, which is critical for the industry. Second, university researchers are not isolated but are part of a global knowledge network formed by academic scholars worldwide, who carry out research on wine-related topics, ranging from biotechnology to agronomics, chemistry and mechanical engineering. We show that scientists involved in wine-related research in the wine-producing latecomers have considerably expanded their participation in the international scientifi c community over the past 10 years: not only have they increased co-publications with peers in the Old World, but increasingly they have established research linkages with colleagues at universities in other New World countries. This evidence clearly points on the one hand to the growing importance of such countries as a source of scientifi c knowledge, and, more importantly, on the other it suggests that they are capable of setting their own research priorities and in doing so of infl uencing the international scientifi c agenda. Finally, we show that by tapping into international scientifi c knowledge, a few talented university researchers act as bridging agents and contribute to channelling international knowledge towards the domestic wine industry.
THE STRUCTURE OF THE BOOK
The book is structured in two parts. Part I investigates catching up undertaken by some New World producers, stressing the role played by scientifi c research and innovation in this process. Part II focuses on some of the main drivers of catch-up: universities and researchers, fi rms and supporting institutions.
In Chapter 2, Cusmano, Morrison and Rabellotti illustrate the signifi cant discontinuities in both technologies and market demand that favored the emergence to the global stage of the New World producers. The interplay between national features and sector-specifi c dynamics, which emerges at the global level, is interpreted through the conceptual framework of the sectoral system of innovation (SSI) approach. The transformations that occurred in the wine industry are explained as a tale of co-evolution on the demand and supply sides, which has led to the Elisa Giuliani, Andrea Morrison and Roberta Rabellotti -9780857930514
Downloaded from Elgar Online at 02/07/2019 02:10:45PM via free access emergence of a novel, knowledge-based, market-driven model, challenging the producer-driven approach of incumbents. The chapter shows that emerging countries with diverse institutional models and innovation strategies actively participate in the process of technological modernization and product standardization. These newcomers in the wine sector have responded particularly eff ectively to changes in demand, aligning emerging scientifi c approaches with institutional-building eff orts and successful marketing strategies. In Chapter 3, Cassi, Morrison and Rabellotti investigate the scientifi c performance, measured in terms of number of publications, of the successful latecomers in the global wine market. In addition, based on the analysis of co-authorships, the chapter explores to what extent the scientifi c wine community has become global, and in particular whether Argentina, Chile and South Africa undertake international linkages within the scientifi c and research system. Finally, analyzing the network of co-authorships, attention focuses on the structure of the national research systems in these three countries for highlighting the distinct roles played by PROs, universities and the industry in the existing domestic and international links.
In Chapter 4, Anderson focuses on Australia's wine industry, which has been through major structural changes over the past six decades and has grown especially rapidly since the early 1990s. Investments in generic promotion and in grape and wine R&D have been signifi cant features of the industry throughout that period, and have grown in importance following the formation in the early 1990s of the Australian Wine Export Council and the Grape and Wine R&D Corporation, which coordinates the investing of grape grower and winemaker national levies and matching federal government funding. This chapter assesses the role that the innovation system has played in the industry's recent growth and concludes by speculating on the scope for more diversifi cation and attention to regional diversities in the promotion and R&D strategies in the future of the Australian wine industry.
Part II investigates the main drivers of the catching-up process, and in Chapter 5 the focus is on universities in emerging regional innovation systems. According to Kunc and Tiffi n, universities have the ability to understand existing technologies, maintain connections with external networks and are usually the main, if not the only, regional knowledge source. In order to fulfi l their role, universities have to provide for a qualifi ed workforce, locally adapted research, appropriate services and technologies for their regional stakeholders. The chapter proposes a set of measures for analyzing the involvement of universities in the development of their regional systems of innovation, applying it to investigate two universities located in two important wine regions in Argentina and Chile.
The results suggest that the investigated wine regions follow two diff erent development paths: in the case of Chile, exogenous sources of knowledge, such as foreign consultants, prevail with respect to those related to the local university, while in Argentina there are strong linkages between the university and the local companies, facilitating the circulation of knowledge from endogenous sources.
Chapter 6 focuses on the wine industry in Argentina, and McDermott and Corredoira examine a case regarding the institutional evolution of the country's wine industry. They show how the impressive catching-up process of the Mendoza wine industry is due to a large extent to a local institutional renovation, which has led to the emergence of a new generation of public-private institutions (PPIs). Because of their governance properties, the PPIs helped reshape both policy and inter-fi rm networks as well as improve fi rm access to a variety of knowledge resources. In turn, their unique survey data and statistical analysis suggest that fi rms improved their product upgrading because of the ways in which PPIs acted as social and knowledge bridges among previously isolated producer communities.
In Chapter 7, Giuliani and Rabellotti investigate the role that universities play in channeling international scientifi c knowledge into the Chilean and South African wine industries. Universities are critical actors for catching up and, within universities, the links of individual researchers with international research networks appear to be critical channels for directing external scientifi c knowledge into the local economy. The authors investigate the characteristics of such 'bridging researchers' and fi nd that they are signifi cantly more 'talented' than the average, both because they publish more in international journals and/or because they have received awards for their academic work. The authors suggest that this result may have signifi cant policy implications, as policies aimed at strengthening the skills of these researchers should be welcomed in catching-up industries.
In Chapter 8, Lorentzen studies innovation in the wine industry of the Western Cape Province in South Africa. The focus of this chapter is on the nature and role of linkages between relevant actors in the wine sector as well as on the knowledge fl ows such interactions facilitate, in order to understand the relationship between the knowledge infrastructure and those linkages on the one hand and innovation on the other. It also raises the issue of spatial proximity, namely whether being close to one another is a necessary condition for such knowledge exchange. Finally, the question addressed is what, if anything, policy has to do with this being a success story.
In Chapter 9, Giuliani, Morrison and Rabellotti summarize the main fi ndings of the book, drawing some lessons from the rich and varied 
